Introduction
O f the 44 species of Phebalium Vent, recognized by Wilson [1] phytochemical data is available on only 10 [2] [3] [4] , A consistent feature of all investi gated species is the presence o f coumarins. In a continuation o f our investigation of the secondary metabolites from Phebalium species [2] [3] [4] we have undertaken the analysis o f Phebalium elatius (F. Muell.) Benth. ssp. beckleri (F. Muell.) Wilson [1] . In a previous paper [4] we reported the isola tion of four new coumarins, all o f which were dif ferent 1' esters of 6-methoxy-3',4'-dehydromurranganon (7). We now wish to report the results of a further investigation which has led to the isolation of six more novel coumarins.
Results and Discussion
TLC analysis of a petroleum ether (b.p. 6 0 -8 0 °C) extract of the aerial parts revealed the presence of seven blue fluorescent bands (bands A -G ). The four previously reported compounds [4] were obtained from bands C and D; the six fur ther com pounds that are the subject of this paper were derived from the remaining bands by chro m atographic separations described in the Experi mental. The substitution pattern of the coum arin nu cleus of all six com pounds was established through their 'H N M R spectra. In each case resonances for H-3 and H-4 were observed as doublets (J 9.5 Hz) centred at 5 6.31-6.37 and 5 7.59-7.64, respec tively. Other signals com m on to all com pounds were a single arom atic proton (5 6.81-6.96) and two methoxyls. Assignment of the arom atic pro ton to H-5 was confirmed for 1 by an NOE experi ment which showed a 10% enhancement of H-5 on irradiation of H-4. The relatively shielded position of H-4 in all of the com pounds indicated that C-5 was not oxygenated. In 3 a 13C N M R study re vealed signals for two oxygen bearing arom atic carbons at 147.7 and 149.5 p.p.m., each com para tively shielded because o f one ortho carbon also being oxygenated. These must be placed at C-6 and C-7 which must, therefore, carry the two methoxyl substituents. In view of the close similar ity in 'H N M R data for these six com pounds and those isolated previously [4] it follows that all of the coumarins obtained in this study are 6,7-dimethoxycoumarins carrying a substituent at C-8.
Band A gave a single com pound, M + 288, re solving by high resolution electron impact MS for C 16H ]60 5. The remaining resonances in the 'H N M R spectrum were indicative of an isopropenyl group and two oxymethine protons which, as the substituent contained only one oxygen, must be due to an epoxide. These data were in agreement with that reported for phebalosin [5, 6] and allow the isolate to be identified as ( + )-6-methoxyphe- balosin (1). Band B, after further purification by PTLC, yielded a com pound which was character ized as ( + )-6-methoxyisom urralonginol acetate (2) by com parison of 'H N M R data with that record ed for isomurralonginol acetate isolated from Mur ray a exotica [5] , Band E yielded two com pounds after further PTLC. The more abundant of these analyzed, by MS, for C2iH 260 8. The 'H and 13C N M R spectra showed resonances for the norm al 6,7-dimethoxycoum arin nucleus together with two oxymethine signals for an epoxide (as in (1) The m inor com pound ob tained from this band proved to be 6-methoxym urranganon (4) which had previously been iso lated from this species only in an impure form [4] , The stereochemistry of the C-T hydroxyl of 4 was investigated by the application o f H oreau's m eth od [7] , which suggests that at C -l' 4 is (S ).
Band F, after PTLC, gave a further coum arin which analyzed by MS for C I6H ]60 6. After sub traction of the dim ethoxycoum arin nucleus the C-8 substituent is C5H 70 2. The seven protons were all clearly visible in the 'H N M R spectrum and through chemical shift values and a series of de coupling experiments could be placed in an -0 -C H 2-C H (R ) -C H (C H 3) -system. In order to accom m odate the remaining carbon and oxygen and to explain the coupling constants obtained this must form a tetrahydrofuran-2-one system in which R is the point o f attachm ent to the coumarin nucleus. This leads to assignment o f structure 5. Relative stereochemistry of H-3' and H-4' were determined as trans by an N O E experiment in which the 3'-methyl resonance (8 1.28) was irra diated resulting in a 6 % enhancem ent o f H-4'. This com pound is obviously formed by cyclization of an isom urralonginol type (e.g. 2) side chain. The closest known com pound is m icrom inutin (8) [8] .
The new com pound has been assigned the trivial name of 6-methoxy-3',4'-dihydroisomicrominutin.
The final coum arin, obtained pure from band G, gave spectral data in agreement with that re corded previously for m urraol [5] and was thus characterized as 6-m ethoxym urraol (6 ) .
Together with the four previously reported 6-m ethoxy-3',4'-dehydrom urranganon derivatives [4] a total of ten novel 6,7-dimethoxy-8-prenylated coumarins have now been isolated from P. elatius ssp. beckleri. To date this species is unique among Phebalium species in yielding 6-oxygenated cou marins [1, 2] . The 8-prenyl substituents produced continue to show a rem arkable convergence with those of species o f M urraya and the allied genera Micromelum and M errillia [9] . While Phebalium and M urraya are both members o f the Rutaceae they are not considered to be closely allied.
Experimental

Plant m aterial
Selected from wild-collected plants cultivated at the Australian N ational Botanic G ardens under accession num bers 732668 and 732679. Vouchers of these accessions are lodged in the ANBG H er barium.
Isolation o f compounds
G round plant material (320 g) was extracted by Soxhlet with, successively, light petroleum (b.p. 6 0 -8 0 °C), EtOAc and MeOH. The concentrated petrol extract was separated on Si gel PTLC, de veloping with petrol:E tO A c (1:1) to give seven bands (A -G ). From band A (R t 0.48) 1 (136 mg) was obtained pure. Band B (R( 0.36) was further purified by PTLC over Si gel eluting with CHC13 to give 2 (4 mg). The following two bands (C and D, R{ 0.31, 0.29) gave esters of 7 and have been re ported on elsewhere [4] , Band E (R t 0.26) was a mixture which was separated by PTLC over silica gel eluting with toluene:EtO A c (3:1) to give 4 (4 mg) followed by 3 (20 mg). Band F (R f 0.23) re quired further PTLC over Si gel, eluting twice with the toluene:EtO A c (3:1) system, to give 5 (7 mg). Band F (/?f0.21) gave 6(10 mg). 
